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IN THE UNITED STATES ELECTED OFFICE OF 
THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 



PRELIMINARY AMENDMENT 



5 



APPLICANTS: 



Guido Reeck, Bruno Hoefer and Alfred Gahse 



ATTORNEY 
DOCKET NO.: 



P-00,1260 



SERIAL NO.: 



EXAMINER: 



FILING DATE: 



ART UNIT: 



1 0 INTERNATIONAL APPLICATION NO.: PCT/DE98/03621 
INTERNATIONAL FILING DATE: 9 December 1998 

INVENTION: "DEVICE FOR COOLING ELECTRICAL SUBASSEMBLIES" 



BOX PCT 

Assistant Commissioner for Patents 
15 Washington, D.C. 20231 



Please amend the above-identified International Application before entry 
into the National Stage before the U.S. Patent and Trademark Office under 35 USC 
371 as follows: 



SIR: 
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IN THE SPECIFICATION : 



Page 1, lines 1-3, please replace these lines with the following headings and 



title: 



TITLE 



; A COOLING DEVICE FOR ELECTRICAL SUBASSEMBLIES 



25 



BACKGROUND OF THE INVENTION-; 



line 28, before "above" insert -and-; and 
line 29, change "being' to read --is—. 

Page 2, line 34, after "modules etc." insert the following heading: 
-SUMMARY OF THE INVENTION-. 

Page 3, line 2, change "housing" to read —housing.— 
lines 3 and 4, please delete these lines; and 
line 11, after "up" insert -or create--. 

Page 5, line 22, replace the line with the following line and heading: 
—drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS-; 
lines 24 and 28, before "front" (each occurrence) insert 
—diagrammatic--; 

line 32, before "side" insert —diagrammatic—; and 
line 35, delete "and". 

Page 6, line 1, before "side" insert —diagrammatic—; 

line 6, after "shows" insert —a diagrammatic side view of—; 

line 11, after "shows" insert —a diagrammatic side view of—; 

line 14, after "arrangement." insert the following heading: 
-DESCRIPTION OF THE PREFERRED EMBODIMENTS-; 

line 17, change "art according to" to read —art device of—; 

line 23, change "V" to read --VI-V4-; 

lines 25-27, change these lines to read —circuits with one being an 
external circuit having an air flow identified by white arrows and an internal 
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or second cooling circuit having an air flow identified by black arrows. The 
two cooling circuits are—; and 
line 28, delete "being". 

Page 7, line 3, before "located" insert —which is—; 
5 line 23, change "disadvantages," to read —already mentioned 

disadvantages—; 

line 24, please delete this line; 

line 25, delete "description,"; 

line 28, change "circuits, the" to read —circuits. The—; and 
1 0 line 29, change "being" to read —is—. 

Page 8, line 17, change "(not illustrated)" to read --(see Fig. 3)—. 

Page 10, line 2, before "flowing" insert —from—. 

Page 13, line 1, change "Patent Claims" to read —WE CLAIM:-. 

Page 15, line 2, delete "Arrangement for cooling electrical subassemblies"; 



15 and 



line 15, delete "FIG 3". 



IN THE CLAIMS : 

Please amend claim 1 to read as follows: 

— 1. (Amended) An arrangement for cooling electrical subassemblies [(BG)] 
2 0 arranged in a housing [(G)], said arrangement having [-] at least one water-repellent 
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membrane filter [(MB, in each case] arranged in an air inlet [(LE)] of the housing 
[(G),] for the surface filtration of dirt particles from cooling air flowing [in] into the 
housing for cooling the electrical subassemblies [(BG)], and [-] at least one cooling 
device [(VE)] to build up an airflow in the housing [(G)] and to lead the filtered 
5 cooling air, which is heated up because of flowing through the subassemblies [(B G)] , 
out of the housing [(G)] through at least one air outlet [(LA)].~ 



Claim 2, line 1, change "having' to read —which includes—; 
line 2, change "(IXE)," to read —being—; 
line 4, delete "(BG),"; and 
10 line 5, delete "(BG)". 



Claim 3, line 1, delete "a preceding"; 

line 2, change ", having" to read —1, which includes-; 

same line, delete "(LLE),"; and 
line 4, delete "(BG)," and "(BG)". 



1 5 Claim 4, line 1 , delete "a preceding"; 

line 2, change ", having" to read —1, which includes—; and 
line 3, delete "(VE)". 



Claim 5, line 1, delete "the preceding"; 

line 2, change ", having" to read —4, which includes—; 
2 0 same line, delete "(ST)"; 

line 3, delete "(VE)"; and 
line 5, delete "(G)". 



Claim 6, line 1, delete "the preceding"; 

line 2, change ", in which" to read —5, wherein--; 

same line, delete "(ST)"; 
line 3, delete "(VE)"; 
line 4, delete "(G)"; 
line 5, delete "(LA)"; and 
lines 6 and 7, delete "(MB)" (both occurrences). 

Claim 7, line 1, delete "a preceding"; 

line 2, change in which" to read — 1, wherein—; 

same line, delete "(LE)"; 
line 3, delete "(G)"; and 
line 5, delete "(BG)". 

Claim 8, lines 1 and 2, change "one of the preceding claims, in which" to 
read —claim 1, wherein—; 

line 2, delete "(LA)"; and 
line 5, delete "(G)". 

Please cancel claim 9, without prejudice, and substitute the following 

claims: 

—10. A base station for a system selected from a mobile telephone system 
and an access network system, said base station having a housing containing 
electrical subassemblies, said housing having at least one air inlet and at least one air 
outlet, and an arrangement for cooling the electrical subassemblies, said arrangement 
comprising at least one water-rep ellant membrane filter being arranged in each air 
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inlet of the housing for the surface filtration of dirt particles from the cooling air 
flowing in the inlet, and at least one cooling device to create an airflow in the 
housing to lead the filtered cool air, after being heated up because of flowing through 
the subassemblies, out of the air outlet— 

5 —1 1. A base station according to claim 10, which includes an air guide 

device being arranged respectively adjacent each electrical subassembly to guide the 
filtered cooling air through one subassembly in each case.-- 

—12. A base station according to claim 10, which includes an air guide 
device being arranged adjacent each electrical subassembly to shield the 
1 0 subassembly.— 

—13. A base station according to claim 10, which includes a motor-driven 
fan wheel as the cooling device.— 

—14. A base station according to claim 13, which includes a control device 
to control a motor speed of the motor-driven fan wheel as a function of the 
1 5 temperature in the interior of the housing and the temperature of the cooling air 
flowing into the inlet— 

—15. A base station according to claim 14, wherein the control device 
controls the cooling device in such a way that the direction of the airflow in the 
housing can be reversed so that cooling airflow in through the air outlet is directed 
2 0 through the membrane filter to free the filter of deposited dirt particles.— 
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—16. A base station according to claim 10, wherein the air inlet is arranged 
in an area adjacent the bottom area of the housing so that the cooling air flowing in 
through the inlet acts on the underside of the subassemblies.— 



—17. A base station according to claim 10, wherein the air outlet is 
5 arranged in an upper region of the housing.-- 



REMARKS 

Claims 1-8 and 10-17 are presented for examination. 



By this amendment, the specification has been amended to add headings and 
to correct grammatical and typographical errors; claims 1-8 have been amended to 
1 0 overcome possible incorrect multiple-dependency and claim 9 has been cancelled and 
replaced by claims 10-17. 



It is respectfully submitted that the amendments to the claims do not change 
the allowable subject matter found in the Preliminary Examination Report of October 
12, 1999. 
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Respectfully submitted, 
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(54) Title: DEVTCF. F OR COOLING ELECTRICAL SUBASSEMRT TPS 
(54) Bezeichnung: ANORDNUNG ZUM KUHLEN VON ELEKTRISCHEN BAUGRUPPEN 
(57) Abstract 

The invention relates to a device for cooling electrical 
sub-assemblies which are located in a housing, for use especially 
in base stations of a mobile telecommunications system or an 
access network system. The inventive device has at least one 
hydrophobic membrane filter for surface-filtering particles of 
dirt from an incoming stream of cooling air for cooling the 
electrical sub-assemblies, each of said niters being situated in 
an air inlet of the housing. The device also has at least one 
cooling device for building up a flow of air and for guiding the 
filtered cooling air out of the housing through at least one air 
outlet, said air having been heated by its passage through the 
electrical sub-assemblies. 

(57) Zusammenfassung 

Die Erfindung betrifft eine Anordnung zum Ktihlen 
von in einem Gehause angeordneten elektrischen Baugruppen, 
insbesondere fur eine Verwendung in Basisstationen eines 
Mobilfunksystems oder Access-Network-Systems. Die 
Anordnung weist zumindest einen in jeweils einem Lufteinlass 
des Gehauses angeordneten wasserabweisenden Membranfilter 
fur eine Oberflachenfilterung von Schmutzpartikeln aus 
einstromender Kuhlluft zum Ktihlen von elektrischen 
Baugruppen sowie zumindest eine Kuhleinrichtung zum Aufbau 
einer Luftstromung und zum Herausfuhren der gefilterten, 
aufgrund eines Durchstrdmens der Baugruppen erwarmten, 
Kuhlluft durch zumindest einen Luftauslass aus dem Gehause 
auf. 



*(Siehe PCT Gazette Nr. 33/1999, "Section II") 
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Description 

Arrangement for cooling electrical subassemblies 

5 The invention relates to an arrangement for 

cooling electrical subassemblies arranged in a housing, 
in particular for use in base stations of a mobile 
radio system or access network system. 

During operation, technical devices produce 

10 waste heat, which leads to the device heating up. Since 
a technical device can ensure its functionality only 
within a restricted temperature range, arrangements for 
cooling this device are normally provided. 

In electrically operated devices, the power 

15 loss of components and subassemblies through which 
current flows leads to heating. If such technical 
devices are not installed in protected, 

temperature-controlled rooms, during operation 

attention must be paid not only to the permissible 

2 0 temperature range of the electrical subassemblies but, 
at the same time, also to the possible temperature 
range of the environment of the technical device. Both 
temperature ranges have to be taken into account when 
dimensioning the arrangement for cooling. Standard 

2 5 components for a technical device have, for example, a 

permissible operating temperature range of from 0 to 
7 0°C. Components of this type are used, for example, in 
base stations of a mobile radio system or access 
network system, but also in other technical devices, 

3 0 such as traffic control devices or supply devices. 

Moreover, adequate protection from dirt particles and 
penetrating moisture must be ensured for the electrical 
components and subassemblies, above all when they are 
used outside closed rooms, it being necessary to comply 
35 with the protection regulations in accordance with the 
specified IP classes. 
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In base stations according to the prior art, 
such as is disclosed, for example, by the earlier 
German patent application 19626778.1, the problem of 
cooling the electrical components and subassemblies, 
5 with simultaneous protection from dirt and moisture, 
beginning from a specific IP class, is solved by using 
two cooling circuits separated by an air/air heat 
exchanger. In this arrangement, the atmosphere and the 
air stream produced by one or more fans in the interior 

10 of the base station are separated completely from the 
external ambient atmosphere. However, the complicated 
construction of the base station, containing two 
cooling circuits, has a detrimental effect on the 
costs, the volume and the weight of the base station. 

15 This construction also has the disadvantage that the 
cooling arrangement only operates at and above a 
specific temperature drop between the atmosphere in the 
interior of the base station and the ambient 
atmosphere, as a result of which the temperature in the 

2 0 interior is always above the temperature of the ambient 

atmosphere. In this case, under certain circumstances 
it may occur that the upper limiting temperature (for 
example 7 0°C) of individual components or subassemblies 
is exceeded if the temperature of the ambient 

25 atmosphere exceeds the corresponding limiting 
temperatures. In general, it is true that: ambient 
temperature + heat -exchanger temperature difference 
AT + internal heating !< component limiting temperature 
(e.g. 70°C) . In order to reduce the temperature 

30 difference AT needed for the cooling, a higher 
technical outlay is needed with a simultaneous increase 
in the volume of the base station or, alternatively, 
the use of so-called active cooling devices such as 
compressors, Peltier modules etc. 

3 5 The invention is therefore based on the object 

of providing an arrangement for cooling which 
circumvents the above-described disadvantages of the 
arrangements according to the prior art . 
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This object is achieved by the arrangement for 
cooling electrical subassemblies arranged in a housing 
as claimed in patent claim 1. Advantageous developments 
of the invention can be taken from the subclaims . 
5 The arrangement according to the invention has 

at least one water-repellent membrane filter, in each 
case arranged in an air inlet of the housing, for the 
surface filtration of water and dirt particles from 
cooling air flowing in for cooling electrical 

10 subassemblies, as well as at least one cooling device 
to build up an airflow in the housing and to lead the 
filtered cooling air, heated up because of flowing 
through the subassemblies, out of the housing through 
at least one air outlet. 

15 The configuration of the arrangement according 

to the invention has the advantage that, by comparison 
with cooling arrangements according to the prior art, 
the interaction of the individual features permits a 
simpler construction of the cooling arrangement. In 

2 0 this case, in spite of the fact that only one 
cooling-air stream exists, instead of the two cooling 
circuits according to the prior art, optimum cooling of 
the electrical subassemblies is achieved with the 
required simultaneous protection of the subassemblies 

2 5 from dirt particles and penetrating moisture, and a 

higher temperature of the ambient atmosphere is 
permitted, because a temperature difference AT does not 
exist. As a result of the airflow built up by the 
cooling device, the cooling air heated in the 

3 0 subassemblies is led out of the housing and new cooling 

air flows into the housing from the ambient atmosphere 
through the membrane filter. In the process, the 
cooling air flowing in is freed of dirt particles in 
the membrane filter, by which means even strict 
3 5 protection regulations can advantageously be satisfied. 
The membrane filter is designed as a water-repellent 
surface filter, which advantageously 
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prevents the penetration of dirt particles into the 
filter and thus permits simple cleaning. 

In a first refinement, the arrangement 
according to the invention has air guide devices, 
5 respectively underneath and/or above the electrical 
subassemblies, to guide the filtered cooling air 
flowing in through one subassembly in each case and/or 
to shield the electrical subassemblies. These air guide 
devices advantageously achieve a homogenous 

10 distribution of the cooling air flowing in over the 
base surface of the respective electrical 
subassemblies, and thus the uniform cooling of the 
electrical subassemblies. 

According to further refinements of the 

15 invention, the cooling device comprises a motor-driven 
fan wheel, the motor speed and thus the throughput of 
cooling air in the housing in addition being controlled 
by a control device as a function of the temperature in 
the housing and/or of the temperature of the ambient 

2 0 atmosphere, and thus of the temperature of the cooling 
air flowing in. By this means, for example, a constant 
operating temperature of the electrical subassemblies, 
and a constant temperature in the interior of the 
housing, can be ensured, and therefore the service life 

2 5 of the electrical subassemblies can advantageously be 

prolonged. Furthermore, the speed of the cooling device 
can in each case be controlled in such a way that the 
permissible limiting temperatures of the electrical 
subassemblies are just not exceeded, and the noise 

3 0 emission of the arrangement is minimized by the lowest 

possible speed of the cooling device. 

Furthermore, by means of an appropriately 
configured cooling device, the direction of the airflow 
in the housing can be reversed, so that cooling air 
3 5 flows into the housing through the air outlet and is 
led out through the membrane filter, 
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by which means dirt particles deposited on the surface 
of the membrane filter are advantageously removed. 

According to a further refinement, the air 
inlet is arranged in the side and/or bottom area of the 
5 housing in such a way that the cooling air flowing in 
acts on the undersides of the subassemblies and 
therefore a flow through the subassemblies is 
advantageously made possible by the cooling air heated 
by flowing through the electrical subassemblies being 

10 sucked up by the cooling device and being led out 
through at least one air outlet arranged in the upper 
and/ or side area of the housing. 

The arrangement according to the invention is 
suitable, in particular, for use in base stations or 

15 similar outdoor installations of a mobile radio system 
or access network system, as well as in comparable 
technical devices such as traffic control devices, 
directional radio devices and the like, which have to 
be operational within a wide temperature range. 

2 0 Exemplary embodiments of the invention will be 

explained in more detail with reference to the appended 
drawings, in which: 



FIG 1 shows a front view of a base station of a 
25 mobile radio system having a cooling 

arrangement according to the prior art, 

FIG 2 shows a front view of an exemplary base station 
having the arrangement according to the 
3 0 invention for cooling electrical subassemblies, 

FIG 3 shows a side view of an exemplary base station 
having an arrangement according to the 
invention for cooling electrical subassemblies, 
3 5 and 
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shows a side view of an exemplary base station 
having an arrangement according to the 
invention for cooling electrical subassemblies 
with additional features, 

shows an exemplary base station having an 
arrangement according to the invention for 
cooling electrical subassemblies with a number 
of cooling devices, 

shows an exemplary base station having an 
arrangement according to the invention for 
cooling electrical subassemblies with a number 
of cooling devices in a modified arrangement. 

The base station BTS, for example a mobile 
radio system according to the prior art according to 
FIG 1, contains a number of electrical subassemblies 
BG. During the operation of the base station BTS, the 
20 power loss of the individual electrical subassemblies 
BG leads to heating, which gives rise to the necessity 
for cooling. The cooling is carried out by cooling 
devices V incorporated in a number of cooling circuits. 

These cooling circuits are two cooling 
25 circuits, each identified by black and white arrows and 
separated from each other in each case, an external and 
an internal cooling circuit, the two cooling circuits 
being separated from each other by an air/air heat 
exchanger WT. 

30 The external cooling circuit is implemented by 

two cooling devices VI and V2 . Air at the temperature 
of the ambient atmosphere is sucked into the base 
station BTS by the first cooling device VI through an 
air inlet LE on one side of the base station BTS. The 

3 5 air is heated in the heat exchanger WT and is 
subsequently forced out by the second cooling device V2 
from an air outlet LA on the opposite side of the base 
station BTS. This external 
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cooling circuit extends, for example according to 
FIG 1, in the vertical direction. 

The second cooling circuit, located in the 
interior of the base station BTS , extends through the 
5 heat exchanger WT in the horizontal direction. Here, 
two further cooling devices V3 and V4 implement the 
internal cooling circuit. Warm air is sucked out of the 
subassemblies BG into the heat exchanger WT by the 
third cooling device V3 . The warm air passes over the 

10 plates or ribs of the heat exchanger WT and, in so 
doing, gives up heat energy to these cooling plates or 
ribs and ultimately to the external cooling circuit. 
The fourth cooling device V4 in turn forces the cooled 
air into the subassemblies BG. 

15 This divided cooling circuit carries the heat 

produced in the interior of the base station BTS away 
to the ambient atmosphere of the base station BTS. The 
cooling devices VI to V4 used are generally known 
ventilators, since air exchange on the basis of natural 

20 convection is inadequate because of the considerable 
heating of the subassemblies. 

The construction of the base station BTS with a 
divided cooling circuit leads to the disadvantages, 
already mentioned in the introduction to the 

25 description, of high technical outlay, high costs, high 
weight, large volume and a necessary temperature 
difference AT, which occurs disadvantageous ly , between 
the internal and external cooling circuits, the 
internal circuit always being warmer by AT than the 

3 0 cooling external circuit. 

FIG 2 illustrates, likewise in a front view, a 
base station BTS having electrical subassemblies BG 
arranged as in the base station BTS according to the 
prior art. A membrane filter MB is arranged in an air 

3 5 inlet LE provided on the front of the housing G of the 
base station BTS, 
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the air inlet LE being of such a size that cooling air 
flowing in through the membrane filter MB from the ambient 
atmosphere of the base station BTS can flow through the 
electrical subassemblies BG, in each case from below and, 
5 if appropriate, from the front, and thus effects the 
cooling of the subassembl ies . The active area of the 
membrane filter MB, which, for example by means of forming 
folds, can be greater than the air inlet LE, is dimensioned 
such that the pressure drop of the cooling air flowing in 

10 through the cooling device VE can be compensated for 
or, in spite of the membrane filter MB being partly 
made up by dirt particles, sufficient cooling air can 
still flow in. A cooling arrangement VE arranged in the 
upper area of the housing G sucks up the cooling air 

15 heated as it flows through and around the electrical 
subassemblies BG, and carries it away to the ambient 
atmosphere through an air outlet LA (not illustrated) . 

FIG 3 illustrates a side view of the base 
station BTS described in FIG 2, in order to illustrate 

2 0 the exemplary internal construction in more detail. On 

the left-hand side of the housing G of the base station 
BTS, the membrane filter MB is arranged in the air 
inlet LE . The membrane filter MB is designed, for 
example, as a surface filter, which has the 
25 particularly advantageous property of separating dirt 
particles and water or moisture from the ambient 
atmosphere as early as at the surface of the membrane, 
by which means, for example, sensitive electronic 
modules or circuits in the subassemblies BG can be 

3 0 protected against such environmental influences. By 

means of special designs of the membrane filter MB, 
protection regulations following the IP guidelines up 
to IP55, for example, can be satisfied. Furthermore, 
the cooling of the subassemblies by causing cooling air 
3 5 to ' flow through the housing G has the direct advantage 
of a necessary temperature difference AT tending to 
zero between the temperature of the ambient atmosphere 
and thus the temperature of the cooling air flowing in 
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and the temperature in the interior of the housing, by 
which means the operation of the electrical 
subassemblies BG is ensured even if the temperature of 
the ambient atmosphere of, for example, +7 0°C, which 
5 corresponds to the limiting temperature of the 
components, reduced by the level of internal heating 
( see above ) . 

Cooling air sucked in by the cooling device VE, 
which is arranged, for example, in the rear upper area 

10 of the housing G, flows out of the ambient atmosphere, 
through the membrane filter MB, into the housing G of 
the base station BTS . As a result of the opposing 
arrangement of the air inlet LE and the air outlet LA, 
the filtered cooling air flows through the electrical 

15 subassemblies BG arranged in the housing G. As a result 
of the subassemblies BG being arranged at a specific 
distance from one another, the flow takes place in each 
case at least from the underside of the subassemblies 
BG and can additionally take place from the front side 

2 0 or from the side in the form of an enveloping flow. 
According to one known design, the subassemblies BG 
comprise, for example, a withdrawal -unit housing with 
electronic components and high-power circuits located 
in it. The withdrawal-unit housings are equipped with 

2 5 ventilation slots, through which cooling air can get to 

the components and circuits. 

The base station BTS in FIG 4 has, in addition 
to the base station BTS in FIG 3, air guide devices 
LLE, in each case in the spaces between the individual 

3 0 subassemblies BG and under the lowest and above the top 

subassembly BG. These air guide device LLE serve for 
the purpose of distributing the cooling air flowing in 
through the membrane filter MG uniformly over the base 
surface of the respective subassembly BG, so that a 
3 5 homogenous flow through the entire subassembly BG 
occurs. Moreover, the oblique arrangement means that 
the cooling air flowing in is led more directly to the 
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subassemblies BG, and the cooling air heated in the 
subassemblies BG is led more directly to the cooling 
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device VE . This arrangement advantageously prevents 
cooling air which has already been heated flowing 
through one or more further subassemblies BG, and 
prevents any temperature peak occurring in some 
5 subassemblies BG. Furthermore, the air guide devices 
LLE can be used for the mutual shielding of the 
subassemblies BG from the point of view of satisfying 
protection regulations relating to electrical magnetic 
radiation . 

10 In order to regulate the temperature in the 

interior of the housing G , the speed of the electric 
motor of the cooling device VE is controlled by a 
control device ST. In order to register parameters for 
this control, temperature sensors can be provided, for 

15 example in the area of the air inlet LE and at various 
points within the housing G, said sensors continuously 
determining the temperatures of the cooling air flowing 
in and of the atmosphere in the interior of the housing 
G. In this regulation system, the throughput of cooling 

2 0 air in the housing G is varied via the speed of the 
electric motor of the cooling device VE , in order, for 
example, to maintain a constant temperature in the 
interior of the housing G irrespective of the 
temperature of the ambient atmosphere. A constant 

2 5 operating temperature of the subassemblies BG has, for 
example, a positive effect on the operating lifetime of 
the electronic components and of the high-power 
circuits. In addition, keeping the speed of the cooling 
device VE constantly low, under the condition that the 

30 limiting temperature of +70°C is not exceeded, permits 
the noise emission from the base station BTS to be 
minimized. Furthermore, in the case of a cold start of 
the base station BTS, the regulation system can refrain 
from operating the cooling device VE at the start, in 

35 order to permit the subassemblies to heat up rapidly to 
the desired operating temperature, and only to carry 
out further regulation of the speed of the cooling 
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device VE to maintain the operating temperature after 
this operating temperature has been reached. 
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During a cold start, or else manually during 
maintenance of the base station BTS , the airflow in the 
housing can be reversed, for example by changing the 
position of the vanes of the fan wheel of the cooling 
5 devices VE, as a result of which cooling air flows into 
the housing G through the air outlet LA, and is led out 
through the membrane filter MB. In the process, dirt 
particles deposited on the surface of the membrane 
filter MB are detached, and cleaning of the membrane 

10 filter MB is therefore achieved. This cleaning 
operation can, for example, also be initiated by means 
of a continuous measurement of the air throughput as a 
function of the speed of the cooling arrangement VE , 
being initiated when a throughput falls below a 

15 permanently defined value, the measured ratio 
indicating the degree of soiling of the membrane filter 
MB. 

FIG 5 shows a base station BTS in which, 
differing from the base station BTS in FIG 4, a cooling 
2 0 device VE having an air outlet LA in each case is 
respectively arranged above each electrical subassembly 
BG. The cooling air heated by flowing through the 
subassembly BG is led directly to the cooling devices 
VE by the air guide device LLE respectively arranged 

2 5 above a subassembly BG . This arrangement provides the 

advantage that, in the event of any possible failure of 
a cooling devices VE, and the switching off of the 
respective subassembly BG needed as a result because of 
the risk of overheating, all the further subassemblies 

3 0 BG can continue to remain in operation. Therefore, in 

this case the operation of the major part of the 
receiving paths or transmitting paths of the base 
station BTS can be ensured by the subassemblies BG set 
up in parallel for each path. For the area which the 
3 5 base station BTS supplies, the result is only an 
insignificant restriction on the performance capacity 
by comparison with complete failure of the base station 
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BTS in the event of a malfunction of the individual 
cooling arrangement VE according to FIGS 2, 3 and 4. 



GR 97 P 6458 - Version for foreign countries 

- 12 - 

FIG 6 shows a further embodiment of the 
arrangement according to the invention in a base 
station BTS . In this embodiment, the air inlet LE and, 
correspondingly, the membrane filter MB are arranged on 
5 the underside of the housing G of the base station, as 
a result of which the cooling air flowing in acts 
directly on the undersides of the subassemblies BG. 
Cooling devices VE in each case arranged above the 
subassemblies BG build up an airflow. The cooling air 

10 heated as a result of flowing through the respective 
subassembly BG is fed directly to the cooling device VE 
by an air guide devices LLE of funnel-like design. The 
cooling air thus flows successively through all the 
subassemblies in the form of a series cooling system, 

15 and is led out at an air outlet LA arranged above the 
top subassemblies BG . 

Otherwise, both the air inlet LE and the 
respective air outlet LA can be arranged on any side of 
the housing G of the base station BTS. 



20 
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Patent claims 



1. An arrangement for cooling electrical 

subassemblies (BG) arranged in a housing (G) , having 
5 - at least one water-repellent membrane filter (MB) , in 
each case arranged in an air inlet (LE) of the 
housing (G) , for the surface filtration of dirt 
particles from cooling air flowing in for cooling the 
electrical subassemblies (BG) , and 
10 - at least one cooling device (VE) to build up an 
airflow in the housing (G) and to lead the filtered 
cooling air, heated up because of flowing through the 
subassemblies (BG) , out of the housing (G) through at 
least one air outlet (LA) . 
15 2. The arrangement as claimed in claim 1, having 

an air guide device (LLE) , arranged respectively 
underneath and/or above the electrical subassemblies 
(BG) , to guide the filtered cooling air through one 
subassembly (BG) in each case. 
2 0 3 . The arrangement as claimed in a preceding 

claim, having an air guide device (LLE) , arranged 
respectively underneath and/ or above the electrical 
subassemblies (BG) , to shield the subassembly (BG) . 

4 . The arrangement as claimed in a preceding 

2 5 claim, having a motor-driven fan wheel as the cooling 

device (VE) . 

5 . The arrangement as claimed in the preceding 
claim, having a control device (ST) to control the 
motor speed of the cooling device (VE) as a function of 

3 0 the temperature 
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in the interior of the housing (G) and/or of the 
temperature of the cooling air flowing in. 

6 . The arrangement as claimed in the preceding 
claim, in which the control device (ST) controls the 

5 cooling device (VE) in such a way that the direction of 
the air flow in the housing (G) is reversed, so that 
cooling airflows in through the air outlet (LA) and is 
led out through the membrane filter (MB) , the membrane 
filter (MB) being freed of deposited dirt particles by 
10 the cooling air flowing out. 

7 . The arrangement as claimed in a preceding 
claim, in which the air inlet (LE) is arranged in the 
side and/or bottom area of the housing (G) in such a 
way that the cooling air flowing in acts on the 

15 undersides of the subassemblies (BG) . 

8 . The arrangement as claimed in one of the 

preceding claims, in which the air outlet (LA) for 
leading the filtered and heated cooling air out is 
arranged in the upper and/or side area of the housing 

20 (G) . 

9. A base station (BTS) of a mobile radio system 

or of an access network system, having an arrangement 
for cooling as claimed in one of claims 1 to 8 . 
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Arrangement for cooling electrical subassemblies 

The invention relates to an arrangement for 
cooling electrical subassemblies arranged in a housing, 
in particular for use in base stations of a mobile 
radio system or access network system. The arrangement 
has at least one water-repellent membrane filter, in 
each case arranged in an air inlet of the housing, for 
the surface filtration of dirt particles from cooling 
air flowing in for cooling electrical subassemblies, as 
well as at least one cooling device to build up an 
airflow and to lead the filtered cooling air, heated 
because of flowing through the subassemblies, out of 
the housing through at least one air outlet. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNG FUR PATENTANMELDUNGEN MIT VOLLMACHT 
German Language Declaration 

Als nachstehend benannter Erfinder erklare ich hiermit As a below named inventor, I hereby declare that: 
an Eides Statt: 

dass mein Wohnsitz, meine Postanschrift, und meine My residence, post office address and citizenship are as 

Staatsangehorigkeit den im Nachstehenden nach stated below next to my name, 
meinem Namen aufgefuhrten Angaben entsprechen, 

dass ich, nach bestem Wissen der ursprungliche, erste I believe I am the original, first and sole inventor (if only 

und alleinige Erfinder (falls nachstehend nur ein Name one name is listed below) or an original, first and joint 

angegeben ist) oder ein ursprunglicher, erster und inventor (if plural names are listed below) of the subject 

Miterfinder (falls nachstehend mehrere Namen matter which is claimed and for which a patent is sought 

aufgefuhrt sind) des Gegenstandes bin, fur des dieser on the invention entitled 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Anordnunq zum Kuhlen von elektrischen Baugruppen 



deren Beschreibung 
(zutreffendes ankreuzen) 

□ hier beigefugt ist. 

IS am 9 December 1 998 als 

PCT internationale Anmeldung 

PCT Anmeldungsnummer PCT/DE98/03621 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 

Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschiiesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell durch 
einen Zusatzantrag wie oben erwahnt abgeandert 
wurde. 

Ich erkenne meine Pfiicht zur Offenbarung 
irgendwelcher Informationen, die fur die Priifung der 
vorliegenden Anmeldung in Einklang mit Absatz 37, 
Bundesgesetzbuch, Paragraph 1.56 von Wichtigkeit 
sind, an. 

Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten 
angegebenen Ausiandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle 
Ausiandsanmeldungen fur ein Patent oder eine 
Erfindersurkunde nachstehend gekennzeichnet, die ein 
Anmefdedatum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



the specification of which 
(check one) 

□ is attached hereto 

□ was filed on as 

PCT international application 

PCT Application No. 

and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1.56. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §1 19 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or 
inventor's certificate having a filing date before that of 
the application on which priority is claimed: 
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German Language Declaration 



Prior foreign applications 
Prioritat beansprucht 



Priority Claimed 



197 55 944.1 


Germany 


16 December 1997 


13 
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(Number) 


(Country) 


(Day Month Year Fifed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 
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(Number) 


(Country) 


(Day Month Year Filed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 








□ 
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(Number) 


(Country) 


(Day Month Year Filed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 



Ich beanspruche hiermit germass Absatz 35 der 
Zivilprozessordnung der Vereinigten Staaten, Paragraph 
1 20, den Vorzug aller unten aufgefuhrten Anmeldungen 
und falls der Gegenstand aus jedem Anspruch dieser 
Anmeldung nicht in einer fruheren amerikanischen 
Patentanmeldung laut dem ersten Paragraphen des 
Absatzes 35 der Zivilproze&ordnung der Vereinigten 
Staaten, Paragraph 122 offenbart ist, erkenne ich 
gemass Absatz 37, Bundesgesetzbuch, Paragraph 1 .56 
meine Pflicht zur Offenbarung von Informationen an, die 
zwischen dem Anmeldedatum der fruheren Anmeldung 
und dem nationalen oder PCT intemationalen 
Anmeldedatum dieser Anmeldung bekannt geworden 
sind. 



I hereby claim the benefit under Title 35, United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by the 
first paragraph of Title 35, United States Code, §122 I 
acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, §1 .56 
which occurred between the filing date of the prior 
application and the national or PCT international filing 
date of this application. 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegenden 
Eklarung gemachten Angaben nach meinem besten 
Wissen und Gewissen der vollen Wahrheit entsprechen, 
und dass ich diese eidesstattliche Erklarung in Kenntnis 
dessen abgebe, dass wissentlich und vorsatzlich falsche 
Angaben gemass Paragraph 1001, Absatz 18 der 
Zivilprozessordnung der Vereinigten Staaten von 
Amerika mit Geldstrafe belegt und/oder Gefangnis 
bestraft werden koennen, und dass derartig wissentlich 
und vorsatzlich falsche Angaben die Gultigkeit der 
vorliegenden Patentanmeldung oder eines darauf 
erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor, I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or agent(s) 

Patentanwalt (oder die nachstehend benannten to prosecute this application and transact all business in 

Patentanwalte) und/oder Patent-Agenten mit der the Patent and Trademark Office connected therewith. 

Verfolgung der vorliegenden Patentanmeldung sowie (list name and registration number) 

mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 

And I hereby appoint Messrs. 

John D. Simpson (Registration No. 19,842), Dennis A. Gross (24,410), Robert M. Barrett, (30,142), Steven H. Noll 
(28,982), Kevin W. Guynn (29,927), Robert M. Ward (26,517), Brett A. Valiquet (27,841), Edward A. Lehman (22,312), 
David R. Metzger (32,919), Todd S. Parkhurst (26,517), James D. Hobart (24,149), Melvin A. Robinson (31,870), Joseph 
P. Reagen (35,322), Michael R. Hull (35,902), Michael S. Leonard (37,557), William E. Vaughan (39,056) and Lewis T. 
Steadman (17,074), all members of the firm of Hill & Simpson, A Professional Corporation 



Teiefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone number) 

312/876-0200 
Ext. 3647 



Postanschrift: Send Correspondence to: 

HILL & SIMPSON 
A Professional Corporation 
85th Floor Sears Tower, Chicago, Illinois 60606 



Voller Name des einzigen oder urspriinglichen Erfinders: 

REECK. GUIDO 


Full name of sole or first inventor: 


Untejjpchrift des Erfindsfs S Datum 

A/>£o (/ r 2 a 07. oo 


Inventor's signature Date 


□180460 Munchcn, Germany^^^ 


Residence 


Staatsangehbrigkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift . 

loortQlotr. 32 l/ltudslr. 


Post Office Address 


D 00460 Munchon, Q-fSSW 0±+o 
Bundesrepublik Deutschland 




(Bitte entsprechende Informationen und Unterschriften 


(Supply similar information and signature for subsequent 



im Falle von weiteren Miterfindern angeben). joint inventors). 
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Voller Name des zweiten Miterfinders (falls zuttreffend): 

HOFFFR, RRNNO _ 


Full name of second joint inventor, if any: 


Unterschtift des Erfinders. . Datum 


Inventor's signature 


Date 


Wohnsitz d 

D-82140 Olching^ermany "T)t^-^j 


Residence 


Staatsangehbrigkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Neufeldstr. 11a 


Post Office Address 


D-82140 Olching, 
Bundesrepublik Deutschland 




Voller Name des dritten Miterfinders (fails zuttreffend): 

JSAUSF^AI FRFD— 


Full name of third joint inventor, if any: 


Umerschrifr d^sEffiriders Datum 


Inventor's signature 


Date 


N 

Wohnsitz ^ — s ■■ — 7~v__^- 

D-82024iaufkirxk^n^Germanyi^£ s X^ 


Residence 


Staatsangehongkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Westerhammerweg 10 


Post Office Address 


D-82024 Taufkirchen, 
bunaesrepuDiiK ueuiscniana 




Voller Name des vierten Miterfinders (falls zuttreffend): 


Full name of fourth joint inventor, if any: 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 







(Bitte entsprechende Informationen und Unterschriften (Supply similar information and signature for second and 

im Falle von zweiten und weiteren Miterfindern subsequent joint inventors). 

angeben). 
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